In this paper we prove a vector-valued restriction theorem for the Fourier transform. This result allows us to establish certain sharp "maximal-type" restriction theorems and a partial generalization of the Riemann-Lebesgue lemma for certain p > 1.
1. Introduction. Vector-valued inequalities for Bochner-Riesz multipliers have been known for some time in two dimensions and for certain exponents in higher dimensions (cf. [2] , [3] , [4] ). In this note our main result is the corresponding vector-valued restriction theorem for the Fourier transform which is valid everywhere the restriction problem is now known to be true. In two dimensions the result is proved by using the techniques of oscillatory integrals while in higher dimensions our inequalities follow trivially from known ones. Finally, using these results we then obtain a lacunary restriction theorem of maximal-type for the Fourier transform.
Vector-valued inequalities.
Our main results for this section will be the following sharp vector-valued restriction theorems. By do we will mean Lebesgue measure on the unit sphere S" 1 " 1 c R".
whenever fj e if.
THEOREM 2. // n > 3, 1 < /? < 2(π + l)/(n 4-3),
0,
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We start out by proving Theorem 1. For this purpose we define for x e R 2 , Rj > 0,
T jg (x)= f exp[iRj(x -y)]g(y)dσ(y).
It then follows from duality that Theorem 1 is equivalent to the following:
To prove this we will make use of the following lemma which follows trivially from Minkowski's integral inequality (cf. [8] , p. 19).
LEMMA. // (X, dx) is a measure space and 1 < r < 2 then
and,
We now come to the proof of Theorem Γ. It is based on a modification of the arguments of Zygmund [9] using inequalities (1) and (2) .
Proof of Theorem Γ. Fix p and q as in the statement and put r = q/2. Then r > 2 and so by (2) The last inequality comes from the Hausdorff-Young Theorem. Since r f < 2 we now see from inequalities (1), (3), (4) that
If now as in [9] we use the classical inequality or Hardy-Littlewood for fractional integrals we find that this last expression is dominated by
This completes the proof of Theorem V.
Theorem 2 follows easily from the ZΛrestriction theorem of SteinTomas [7] and our lemma. In fact if, as before, we define 
= f λ &φ[iRj(x y)] g(y) dσ(y)
then
%\) I
As before, Theorem 2 follows by duality from this last inequality.
Restriction theorems of maximal-type.
In this section we indicate how the above results imply the following sharp lacunary restriction theorems of maximal-type.
We define the lacunary maximal restriction operators:
Then \\M p f\\ LP {s n -ι )<c p \\f\\ LP{R^ fey.
Proofs. Fix n > 2 and /? and q as above. Clearly, to prove these results it suffices to show that whenever {Ej,}, je Z, is a collection of disjoint measureable subsets of S n~ι there is an absolute constant C for which If Proofs. Fix n > 2 and p and q as above. Define
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We must show that Ω/= 0 for almost every direction ξ e S n~ι . Clearly, 2M p f(ξ) and so by Theorems 3 and 4
It is also clear that if h e Sf then ΩΛ = 0 almost everyone. Furthermore, /e L p (R n ) can be written as /= g + h with K^ and \\g\\ p arbitrarily small. Consequently, as Ω/ < Ωg + ΩA we get that Finally, since the size of \\g\\ p is at our disposal, we see that Ω/= 0 almost everywhere as desired. Finally, we also remark that one would expect that Theorems 2 and 4 should also hold for {In + 2)/(n + 3) < p < 2n/(n + 1), since this is the conjectured range for the restriction problem for the Fourier transform (cf. [5] ). The Supporting Institutions listed above contribute to the cost of publication of this Journal, but they are not owners or publishers and have no responsibility for its content or policies.
ASSOCIATE EDITORS
Mathematical papers intended for publication in the Pacific Journal of Mathematics should be in typed form or offset-reproduced (not dittoed), double spaced with large margins. Please do not use built up fractions in the text of the manuscript. However, you may use them in the displayed equations. Underline Greek letters in red, German in green, and script in blue. The first paragraph must be capable of being used separately as a synopsis of the entire paper. In particular it should contain no bibliographic references. Please propose a heading for the odd numbered pages of less than 35 characters. Manuscripts, in triplicate, may be sent to any one of the editors. Please classify according to the scheme of Math. Reviews, Index to Vol. 39. Supply name and address of author to whom proofs should be sent. All other communications should be addressed to the managing editor, or Elaine Barth, University of California, Los Angeles, California 90024.
There are page-charges associated with articles appearing in the Pacific Journal of Mathematics. These charges are expected to be paid by the author's University, Government Agency or Company. If the author or authors do not have access to such Institutional support these charges are waived. Single authors will receive 50 free reprints; joint authors will receive a total of 100 free reprints. Additional copies may be obtained at cost in multiples of 50.
The Pacific Journal of Mathematics is issued monthly as of January 1966. Regular subscription rate: $190.00 a year (5 Vols., 10 issues). Special rate: $95.00 a year to individual members of supporting institutions.
Subscriptions, orders for numbers issued in the last three calendar years, and changes of address should be sent to Pacific Journal of Mathematics, P.O. Box 969, Carmel Valley, CA 93924, U.S.A. Old back numbers obtainable from Kraus Periodicals Co., Route 100, Millwood, NY 10546.
